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1,D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,QWKHQDFUHRUDUDJRQLWLFOD\HURIWKHR\VWHUSHDUOWKHUHH[LVWVDPHPEHUSURWHRPHZKLFKUHJXODWHV
ERWKWKHHDUO\VWDJHVRIQXFOHDWLRQDQGQDQRWRPHVRVFDOHDVVHPEO\RIQDFUHWDEOHWVDQGFDOFLWLFFU\VWDOV
IURPPLQHUDOQDQRSDUWLFOHSUHFXUVRUV6HYHUDODSSURDFKHVKDYHEHHQGHYHORSHGWRXQGHUVWDQGSURWHLQ
DVVRFLDWHGPHFKDQLVPVRISHDUOQDFUHIRUPDWLRQ\HWZHVWLOOODFNLQVLJKWLQWRKRZSURWHLQHQVHPEOHVRU
SURWHRPHV PDQDJH QXFOHDWLRQ DQG FU\VWDO JURZWK 7R SURYLGH DGGLWLRQDO LQVLJKWV ZH KDYH FUHDWHG D
SURSRUWLRQDOO\GHILQHGFRPELQDWRULDOPRGHOFRQVLVWLQJRIWZRSHDUOQDFUHDVVRFLDWHGSURWHLQV3)0*
DQG3)0*VKHOOR\VWHUSHDUOQDFUH3IXFDWDZKRVHLQGLYLGXDOLQYLWURPLQHUDOL]DWLRQIXQFWLRQDOLWLHV
DUH GLVWLQFW IURP RQH DQRWKHU 8VLQJ 6(0 $)0 &D,, SRWHQWLRPHWULF WLWUDWLRQV DQG 4&0'
TXDQWLWDWLYHDQDO\VHVZHILQGWKDWDWPRODUUDWLRVU3)0*DQGU3)0*FRDJJUHJDWHLQVSHFLILF
PROHFXODUUDWLRVWRIRUPK\EULGK\GURJHOVWKDWDIIHFWERWKWKHHDUO\DQGODWHUVWDJHVRILQYLWURFDOFLXP
FDUERQDWH QXFOHDWLRQ :LWKLQ WKHVH K\EULG K\GURJHOV U3)0* SOD\V D UROH LQ GHILQLQJ SURWHLQ FR
DJJUHJDWLRQDQGK\GURJHOGLPHQVLRQZKHUHDVU3)0*GHILQHVSDUWLFLSDWLRQLQQRQFODVVLFDOQXFOHDWLRQ
SURFHVVHV DQG ERWK SURWHLQV H[KLELW V\QHUJ\ ZLWK UHJDUG WR VXUIDFH DQG VXEVXUIDFH PRGLILFDWLRQV WR
H[LVWLQJFU\VWDOV7KH LQWHUDFWLRQVEHWZHHQERWKSURWHLQV LVHQKDQFHGE\&D,, LRQVDQGPD\ LQYROYH
&D,,LQGXFHG FRQIRUPDWLRQDO HYHQWV ZLWKLQ WKH ()KDQG U3)0* SURWHLQ DV ZHOO DV SXWDWLYH
LQWHUDFWLRQVEHWZHHQWKH()KDQGGRPDLQRIU3)0*DQGWKHFDOSRQLQOLNHGRPDLQRIU3)0*7KXV
WKHSHDUODVVRFLDWHG3)0*DQG3)0*SURWHLQVLQWHUDFWDQGH[KLELWPLQHUDOL]DWLRQIXQFWLRQDOLWLHVLQ
VSHFLILFZD\VZKLFKPD\EHUHOHYDQWIRUSHDUOIRUPDWLRQ
.H\ZRUGV 3HDUO R\VWHU SHDUO QDFUH ELRPLQHUDOL]DWLRQ 3)0* 3)0* DPRUSKRXV FDOFLXP
FDUERQDWHSUHQXFOHDWLRQFOXVWHUV4&0'$)0PLQLSURWHRPH()KDQGFDOSRQLQOLNH 
 

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 7KHIRUPDWLRQRIWKHQDFUHSHDUOLQPDULQHLQYHUWHEUDWHVUHSUHVHQWVDQRQGHPDQGSURGXFWLRQRI
PLQHUDOL]DWLRQLQUHVSRQVHWRDQLUULWDQWRUSDUDVLWHWKUHDWWRWKHPDQWOHRUJDQ3HDUOLVDFRPSRVLWHRI
QDQRJUDLQ FDOFLXP FDUERQDWH DUDJRQLWH QDFUH DQG WKH SURWHLQEDVHG RUJDQLF PDWUL[ NQRZQ DV
FRQFKLROLQ,QVRPHFDVHVWKHUHLVDQDGPL[WXUHRIDQRWKHUFDOFLXPFDUERQDWHSRO\PRUSKFDOFLWH$V
DFRPSRVLWHWKHSHDUOLVWRXJKHUWKDQSXUHDUDJRQLWHDQGWKHOD\HUHGQDWXUHRIWKHVWUXFWXUHFRQWULEXWHV
WRWKHOXVWHUDQGVWUHQJWKRIWKHSHDUO$WWKHPROHFXODUOHYHOWKHSHDUOIRUPDWLRQSURFHVVLVFRPSOH[
DQGUHTXLUHVWKHFRRUGLQDWLRQRIH[WUDFHOOXODUPLQHUDOL]DWLRQHYHQWVZLWKWKHV\QWKHVLVDQGDVVHPEO\RID
PROHFXODU SURWHLQ IUDPHZRUN 7KH UHVXOW LV D KLJKO\ RUGHUHG ELRPDWHULDO ZLWK PHVRVFDOH EXON
SURSHUWLHVIUDFWXUHUHVLVWDQFHFRORUOXVWURXVDSSHDUDQFHWKDWRULJLQDWHIURPQDQRVFDOHFRPSRQHQWVDQG
WKHLULQGLYLGXDOSURSHUWLHV
 $OWKRXJKWKLVQDQRWRPHVRVFDOHDUDJRQLWHDVVHPEO\SURFHVVLQWKHSHDUOLVQRWZHOOXQGHUVWRRG
VWXGLHVKDYHVKRZQWKDWSURWHLQIDPLOLHVRUSURWHRPHVSOD\DQLPSRUWDQWUROHLQELRPLQHUDOL]DWLRQDQG
QDQRWRPHVRVFDOH DVVHPEO\ RI VKHOO QDFUH LQ WKH PROOXVN  ,W LV NQRZQ WKDW LQGLYLGXDO QDFUH
DVVRFLDWHGSURWHLQVSRVVHVVWKHFDSDELOLWLHVRIQDQRSDUWLFOHDVVHPEO\DQGPRGLILFDWLRQVWKDWFRLQFLGHZLWK
LQVLWXIHDWXUHVWKDWDUHLPSRUWDQWIRUWKHIRUPDWLRQRIPHVRFU\VWDODUDJRQLWHWDEOHWV,QWKHFDVHRI
WKH-DSDQHVHSHDUOR\VWHU 3LQFWDGD IXFDWD WKHSHDUO IRUPDWLRQSURFHVV LVPHGLDWHGE\DPHPEHU
SURWHRPH NQRZQ DV 3)0* 3LQFWDGD )XFDWD 0DQWOH *HQH ZKLFK DOVR SOD\ D UROH LQ PROOXVN VKHOO
IRUPDWLRQ2QHRIWKHVHSURWHLQV3)0*KDVEHHQWKHVXEMHFWRILQYLWURLQYHVWLJDWLRQVWKDW
H[SORUHG WKH PLQHUDOL]DWLRQ DQG SURWHLQ DJJUHJDWLRQ SURFHVVHV WKDW DUH UHOHYDQW WR SHDUO IRUPDWLRQ
2WKHUPHPEHUVVXFKDV3)0*KDYHEHHQIRXQGWREHHQKDQFHUVRIFHOOUHVSRQVHDQGGLIIHUHQWLDWLRQ
DQG LW LV NQRZQ WKDW 3)0* 3)0* DQG 3)0* DUH KLJKO\ H[SUHVVHG RU XSUHJXODWHG DW YDULRXV

GHYHORSPHQWDOVWDJHVRIVKHOOIRUPDWLRQ+RZHYHUWKHVHVWXGLHVKDYHRQO\IRFXVHGRQWKHIXQFWLRQRI
LQGLYLGXDO SURWHLQV DQG KDYH LJQRUHG WKH EDVLF IDFW WKDW SURWHLQ ³FROOHFWLYHV´ PXVW EH LQYROYHG LQ
PDQDJLQJWKHSHDUOELRPLQHUDOL]DWLRQSURFHVV7KXVLIZHDUHWRGHULYHDEHWWHUXQGHUVWDQGLQJRIWKHSHDUO
ELRPLQHUDOL]DWLRQ SURFHVV DQG QDQRWRPHVRVFDOH DVVHPEO\ ZH QHHG WR VWXG\ WKH IXQFWLRQ RI 3)0*
SURWHLQVLQFRPELQDWLRQUHODWLYHWRHDFKLQGLYLGXDOSURWHLQ
 
 
 
)LJXUH3ULPDU\DPLQRDFLGVHTXHQFHVRI3LQFWDGDIXFDWDSHDUODVVRFLDWHG3)0*8QL3URWDFFHVVLRQQXPEHU4</
DQG 3)0* *HQ%DQN DFFHVVLRQ QXPEHU $$= SURWHLQV ZLWK PHPEUDQH OHDGHU VHTXHQFHV GHOHWHG 3UHGLFWHG
LQWULQVLFDOO\GLVRUGHUHG',6235(',83DOJRULWKPVJUD\DQGDP\ORLGOLNHFURVVEHWDVWUDQGDJJUHJDWLRQ$**5(6&$1
=,%%(5'%DOJRULWKPVEODFNKLJKOLJKWLQJVHTXHQFHVDUHVKRZQ)RU3)0*SXWDWLYH()KDQGGRPDLQLVORFDWHGDW'
()RU3)0*SXWDWLYHFDOSRQLQGRPDLQLVORFDWHGDW$* 
 
 5HFHQWO\DSDLURIXQUHODWHGQDFUHSURWHLQV$3+DOLRWLVUXIHVFHQV3DFLILFUHGDEDORQHVKHOO
QDFUH SURWHLQ DQG 3)0* 3LQFWDGD IXFDWD ZHUH LQYHVWLJDWHG LQ GHILQHG PRODU UDWLRV WR EHWWHU
XQGHUVWDQGLIWKHFRPELQDWLRQRIWZRXQUHODWHGQDFUHSURWHLQVIURPGLIIHUHQWSURWHRPHVDIIHFWVLQYLWUR
IXQFWLRQDOLWLHV  6XUSULVLQJO\ WKLV VWXG\ UHYHDOHG WKDW ERWK SURWHLQV LQ D  PRODU UDWLR H[KLELW
V\QHUJLVWLFPLQHUDOL]DWLRQDFWLYLWLHVDQGVSHFLILFDJJUHJDWLRQDIILQLWLHVXQGHUGHILQHGFRQGLWLRQV7KXV
DPRODUPL[WXUHUHSUHVHQWVDQLQWHUHVWLQJUHIHUHQFHSRLQWIRUIXWXUHFRPELQDWRULDOVWXGLHV:HQRZ
WDNHWKLVFRQFHSWRQHVWHSIXUWKHUDQGXQGHULGHQWLFDOH[SHULPHQWDOFRQGLWLRQVLQYHVWLJDWHWZRPHPEHUV

RIWKH3IXFDWD3)0*SURWHRPH3)0*DQG3)0*ERWKLQGLYLGXDOO\DQGLQDPRODU
PL[WXUH7KHFKRLFHRI3)0*DQG3)0*IRUWKHVHFRPELQDWRULDOH[SHULPHQWVZDVIRXQGHGRQWKH
IDFWWKDW3)0*FRQWDLQVDQ()KDQG&D,,ELQGLQJGRPDLQDQG3)0*FRQWDLQVDQFDOSRQLQOLNH
GRPDLQWKDW LQWHUDFWVZLWK()KDQGGRPDLQVLQ WKHSUHVHQFHRI&D,,7KXVSXWDWLYHLQWHUDFWLRQV
ZHUHVXVSHFWHG$VGHVFULEHGLQWKLVUHSRUWZHJHQHUDWHGUHFRPELQDQWIRUPVRI3)0*U3)0*DQG
3)0*U3)0*DQGVWXGLHGHDFKLQGLYLGXDOSURWHLQDQGDPRODUPL[WXUHLQSDUDOOHOPLQHUDOL]DWLRQ
DQGDJJUHJDWLRQH[SHULPHQWV :KDWZH IRXQG LVTXLWH LQWULJXLQJ ERWKSURWHLQVFRPELQH LQ VSHFLILF
PROHFXODUUDWLRVWRIRUPK\EULGVXSUDPROHFXODUK\GURJHOVWKDWV\QHUJLVWLFDOO\PRGLI\WKHVXUIDFHVDQG
FUHDWHLQWUDFU\VWDOOLQHQDQRSRURVLWLHVZLWKLQFDOFLWHFU\VWDOV+RZHYHUZLWKUHJDUGWRHDUO\HYHQWVLQQRQ
FODVVLFDO QXFOHDWLRQ QR V\QHUJLVWLF HIIHFWV DUH REVHUYHG IRU WKHVH K\EULG K\GURJHOV DQG U3)0*
IXQFWLRQDOLW\ SUHGRPLQDWHV LQVWHDG ZLWK PLQLPDO SDUWLFLSDWLRQ IURP U3)0*  6LPLODUO\ U3)0*
DSSHDUVWROLPLWWKHRYHUDOOGLPHQVLRQVDQGLQWHUQDOVWUXFWXUHRIWKHK\EULGSURWHLQK\GURJHOSDUWLFOHVDQG
ILOPVLQWKHSUHVHQFHDQGDEVHQFHRI&D,,DQGWKHLQWHUDFWLRQEHWZHHQU3)0*DQGU3)0*LQFUHDVHV
LQWKHSUHVHQFHRI&D,,%LRLQIRUPDWLFVPRGHOLQJUHYHDOVWKHEDVLVIRUWKLVREVHUYHGLQWHUDFWLRQERWK
SURWHLQVFRQWDLQIROGHGGRPDLQVWKDWDUHLQWHUDFWLYH3)0*SVHXGR()KDQGFDOPRGXOLQOLNHGRPDLQ
3)0*FDOSRQLQOLNHGRPDLQSDUWLFXODUO\LQWKHSUHVHQFHRI&D,,:HFRQFOXGHWKDWZLWKLQK\EULG
K\GURJHOVU3)0*SOD\VDUROHLQGHILQLQJLQWHUSURWHLQFRPSOH[DWLRQDQGK\GURJHOIRUPDWLRQZKHUHDV
U3)0* GHILQHV SDUWLFLSDWLRQ LQ QRQFODVVLFDO QXFOHDWLRQ SURFHVVHV DQG ERWK SURWHLQV FRRSHUDWH LQ
VXUIDFHDQGVXEVXUIDFHPRGLILFDWLRQWRH[LVWLQJFU\VWDOV7KHVHFRPSOH[DQGXQLTXHUHODWLRQVKLSVPD\
SOD\DQLPSRUWDQWUROHLQSHDUOQDFUHIRUPDWLRQ 

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6DPSOHSUHSDUDWLRQ 7KHH[SUHVVLRQSUHSDUDWLRQDQGSXULILFDWLRQRIUHFRPELQDQW3)0*U3)0*
0: 'DZDVSHUIRUPHGDVGHVFULEHGSUHYLRXVO\)LJXUH66XSSRUWLQJ,QIRUPDWLRQ)RU
WKHH[SUHVVLRQRIUHFRPELQDQW3)0*U3)0*ZHIROORZHGDFORQLQJDQGH[SUHVVLRQSURWRFROVLPLODU
WR WKDW UHSRUWHG IRU U3)0* DQG WKLV ZDV SHUIRUPHG E\ *HQ6FULSW 86$ 3LVFDWDZD\ 1- 86$
KWWSZZZJHQVFULSWFRPXVLQJWKHLUSURSULHWDU\2SWLPXP*HQHV\VWHPDQGUHFRPELQDQWH[SUHVVLRQ
V\VWHPV 7KH V\QWKHWLF '1$ZDV FUHDWHG IURP WKHFRPSOHWH3)0*VHTXHQFH *HQ%DQNDFFHVVLRQ
QXPEHU$$= PLQXV WKH PHPEUDQH OHDGHU VHTXHQFH UHVLGXHV )LJXUH 6 6XSSRUWLQJ
,QIRUPDWLRQ7RWKLV'1$VHTXHQFHDK\EULGWKLRUHGR[LQ7U[SRO\+LVWDJ7(9SURWHDVHFOHDYDJH
VLWH VHTXHQFHZDV LQFRUSRUDWHGDW WKH1WHUPLQXV 8SRQFOHDYDJHZLWK7(9DQG UHPRYDORI WKH
VROXELOLW\WDJWKLVFUHDWHVDSURWHLQWKDWLV$$LQOHQJWKZLWK*DVWKHILUVWUHVLGXHUHPQDQWIURP
7(9SURWHDVHVLWHDQG)DVWKH&WHUPLQDOUHVLGXH)LJXUH66XSSRUWLQJ,QIRUPDWLRQ7KLVK\EULG
VHTXHQFHZDVVXEFORQHGLQWRH[SUHVVLRQYHFWRU(7KHUHFRPELQDQWSODVPLGZDVWUDQVLHQWO\WUDQVIHFWHG
LQWRP/VXVSHQVLRQRI+(.FHOOFXOWXUHZKLFKZHUHWKHQJURZQLQ/VHUXPIUHHPHGLD
FROOHFWHGDQGO\VHGDWGD\SRVWWUDQVIHFWLRQ&HOOSHOOHWVZHUHUHVXVSHQGHGLQSKRVSKDWHEXIIHUHGVDOLQH
3%6DQGVRQLFDWHGIRUPLQXWHVWRUHGXFHVROXWLRQYLVFRVLW\7KHVROXWLRQZDVWKHQFHQWULIXJHGDQG
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4&0'IORZFKDPEHUVIRUDSSUR[LPDWHO\PLQ7KLVZDVIROORZHGE\WKHLQWURGXFWLRQRIDȝ0
VROXWLRQRI3)0*GLVVROYHGHLWKHULQ+(3(6EXIIHURULQDP0&D&OVROXWLRQLQ+(3(6EXIIHU
S+   P0 DJDLQ IRU DSSUR[LPDWHO\  PLQ +HUH ZH H[SHFW WKDW SUHDJJUHJDWLRQ RI WKH IORZ
LQWURGXFHGSURWHLQRFFXUVLQWKHSUHVHQFHRI&D,,SULRUWRLQWHUDFWLRQVZLWKWKHDGVRUEHGSURWHLQ$OO

4&0'H[SHULPHQWVZHUHUXQLQGXSOLFDWHDQGIRXQGWREHUHSURGXFLEOH)LJXUHV666XSSRUWLQJ
,QIRUPDWLRQ 
%LRLQIRUPDWLFV 7R GHWHUPLQH WKH ORFDWLRQ RI GLVRUGHUHG VHTXHQFH UHJLRQV ZLWKLQ WKH 3)0* DQG
3)0* VHTXHQFHV ZH HPSOR\HG WKH ',6235(' DQG ,83B35(' SUHGLFWLRQ DOJRULWKPV XVLQJ
GHIDXOW SDUDPHWHUV 6XEVHTXHQWO\ ZH XWLOL]HG $**5(6&$1 DQG =,33(5 '% ZLWK GHIDXOW
SDUDPHWHUV WRJOREDOO\ LGHQWLI\SXWDWLYHFURVVEHWDVWUDQGVHTXHQFH UHJLRQVZKLFKH[KLELW DVVRFLDWLRQ
SURSHQVLWLHV)LJXUH7RGHWHUPLQHDK\SRWKHWLFDOJOREDOVWUXFWXUHRI3)0*DQG3)0*ZHXWLOL]HG
WKH',62FOXVWY,QW)2/'LQWHJUDWHGSURWHLQVWUXFWXUHDQGIXQFWLRQSUHGLFWLRQVHUYHU8QLYHUVLW\
RI5HDGLQJ8.XVLQJ GHIDXOW SDUDPHWHUVZKLFKSURYLGHV WHUWLDU\ VWUXFWXUHSUHGLFWLRQ'VHTXHQFH
KRPRORJ\PRGHOLQJRISURWHLQVHTXHQFHVWKDWFRQWDLQIROGHGDQGXQIROGHGVHTXHQFHHOHPHQWV 
5(68/76 
U3)0* DQG U3)0* MRLQWO\ IRUP XQLTXH QDQRWH[WXUHG RUWKRJRQDOO\ DUUDQJHG FDOFLWH FU\VWDOV
IHDWXULQJLQWUDFU\VWDOOLQHQDQRFKDPEHUV$VLQRXUILUVWQDFUHSURWHLQSDLUVWXG\ZHLQLWLDWHGRXUVWXG\
RIU3)0*DQGU3)0*ZLWKDQH[DPLQDWLRQRIWKHLQGLYLGXDODQGFRPELQHGHIIHFWVRIWKHVHSURWHLQV
RQ LQ YLWUR FDOFLXP FDUERQDWH FU\VWDO JURZWK  PLQ GXUDWLRQ %DVHG XSRQ SUHYLRXV FRPELQDWRULDO
VWXGLHVLWZDVUHFRJQL]HGWKDWWKHPRVWLQWHUHVWLQJUHVXOWVZHUHREWDLQHGXVLQJDPRODUUDWLRRIWKH
WZRSURWHLQVDQGWKXVWKLVUDWLREHFDPHWKHPDLQIRFXVRIWKHSUHVHQWVWXG\$VVKRZQLQ)LJXUHWKH
FRPELQDWLRQRIWKHWZRSURWHLQVOHGWRVXUIDFHDQGGLUHFWLRQDOHIIHFWVRQFDOFLWHFU\VWDOJURZWKWKDW
UHIOHFWWKHVLPXOWDQHRXVSDUWLFLSDWLRQRIERWKSURWHLQV)LJXUH1RWHWKDWWKHVHUHVXOWVGRQRWUHIOHFW
WKH GHILQLWLYH IXQFWLRQDOLWLHV RI HLWKHU SURWHLQ ZKLFK FDQ RQO\ EH DVFHUWDLQHG XVLQJ LQ VLWX VWXGLHV
,QGLYLGXDOO\ ZH QRWH WKDW U3)0* LQGXFHV WKH IRUPDWLRQ RI KLJKO\ QDQRWH[WXUHG FU\VWDOV RU FU\VWDO
FOXVWHUVZKHUHDVU3)0*SURPRWHVQHZGLUHFWLRQDOJURZWKZLWKHYLGHQFHRIQDQRWH[WXULQJDWWKH

)LJXUH   6(0 LPDJHV RI 6LZDIHU FROOHFWHG FDOFLWH FU\VWDOV JHQHUDWHG LQ WKH SUHVHQFH RI U3)0* U3)0* 
U3)0*U3)0*DQGSURWHLQGHILFLHQWFRQWURODVVD\VFRQWURO
 
MXQFWLRQRIFU\VWDOVXUIDFHV:KHQERWKSURWHLQVDUHSUHVHQWDWDPRODUUDWLRZHREVHUYHWKHIRUPDWLRQ
RI RUWKRJRQDOO\ DUUDQJHG FDOFLWH FU\VWDOV DV YHULILHG E\ PLFUR5DPDQ VSHFWURVFRS\ )LJXUH 6
6XSSRUWLQJ ,QIRUPDWLRQ WKDW IHDWXUHQDQRWH[WXUHGVXUIDFHV )LJXUH LH WKHQXFOHDWLRQDQGFU\VWDO
JURZWKSURFHVVHVQRZVLPXOWDQHRXVO\LQFRUSRUDWHVWKHLQGLYLGXDOIXQFWLRQDOSURSHUWLHVRIERWKU3)0*
DQGU3)0*VLPLODUWRZKDWZHKDYHUHSRUWHGLQSUHYLRXVFRPELQDWRULDOQDFUHSURWHLQPLQHUDOL]DWLRQ
VWXGLHV 
 )LJXUH 6(0LPDJHVRI),%VHFWLRQHGFDOFLWHFU\VWDOV  $7\SLFDOSURWHLQGHILFLHQWDVVD\FDOFLWHFU\VWDOPLQXWHV
DVVD\WLPHZKLFKIHDWXUHVPLQLPDOSRURVLWLHV%&'5HSUHVHQWDWLYHVHTXHQWLDOVHFWLRQVRIFDOFLWHFU\VWDOVJHQHUDWHGLQ
DVVD\VFRQWDLQLQJ U3)0*  U3)0*0HDFKZKHUHRQHFDQFOHDUO\GHQRWHPXOWLSOH VXEVXUIDFHYRLGRUSRUH
UHJLRQVDUURZV 
 

7KH  VFHQDULR JHQHUDWHG YHU\ LQWHUHVWLQJ UHVXOWV DQG JLYHQ WKDW WKH QDQRWH[WXUHG VXUIDFHV RI WKH
FU\VWDOV PLJKW HQWUDS SURWHLQ DJJUHJDWHV RU K\GURJHOV DQG LQFRUSRUDWH WKHVH ZLWKLQ WKH PLQHUDO
RYHUJURZWKSKDVHZHIRFXVHGRQWKHVHFU\VWDOVIRUVXEVHTXHQWVXEVXUIDFHDQDO\VLV8VLQJ),%
6(0ZHVHFWLRQHGWKHVHFU\VWDOVDQGGLVFRYHUHGWKHSUHVHQFHRILQWUDFU\VWDOOLQHQDQRSRURVLWLHV)LJXUH
7KHPDMRULW\RIWKHVHQDQRSRURVLWLHVDSSHDUWREHSHULSKHUDOO\ORFDWHGZLWKLQWKHVHK\EULGFU\VWDOV
LQGLFDWLQJ WKDW WKH SRWHQWLDO PHFKDQLVP IRU LQWUDFU\VWDOOLQH QDQRSRURVLW\ IRUPDWLRQ LQ WKLV VFHQDULR
LQYROYHGWKHLQLWLDOGHSRVLWLRQRIERWKSURWHLQSKDVHVRQWRH[SRVHGFU\VWDOVXUIDFHVIROORZHGE\PLQHUDO
RYHUJURZWKDQGHQWUDSPHQWRIWKHVHSKDVHVZLWKLQWKHQXFOHDWLQJFU\VWDOV7KLVVDPHPHFKDQLVP
RILQWUDFU\VWDOOLQHQDQRSRURVLW\IRUPDWLRQKDVDOVREHHQREVHUYHGLQQDFUHSURWHLQFU\VWDOJURZWKVWXGLHV
LQYLWURDQGZLOOEHGLVFXVVHGLQPRUHGHWDLOODWHURQ7KXVZLWKUHJDUGWRODWHUVWDJHVRIFU\VWDO
JURZWK U3)0* DQG U3)0* IXQFWLRQDOLWLHV DUH ERWK PDQLIHVWHG DQG H[KLELW RYHUODS OHDGLQJ WR
FKDQJHV LQ FU\VWDO PRUSKRORJ\ WKH FUHDWLRQ RI QDQRWH[WXUHG VXUIDFHV DQG WKH LQWURGXFWLRQ RI
LQWUDFU\VWDOOLQHQDQRSRURVLWLHV 
7KHHIIHFWRIU3)0*U3)0*RQQRQFODVVLFDOQXFOHDWLRQ2XUIRFXVQRZVKLIWVWRHDUOLHULQYLWUR
PLQHUDOL]DWLRQ HYHQWV ZKLFK LQYROYH WKH IRUPDWLRQ RI SUHQXFOHDWLRQ FOXVWHUV 31&V DQG WKHLU
WUDQVIRUPDWLRQLQWRDPRUSKRXVFDOFLXPFDUERQDWH$&&LHWKHQRQFODVVLFDOQXFOHDWLRQVFKHPH
,W KDV EHHQ HVWDEOLVKHG WKDW QDFUH SURWHLQV PRGXODWH WKH HDUO\ HYHQWV LQ WKH QRQFODVVLFDO QXFOHDWLRQ
SDWKZD\RIFDOFLXPFDUERQDWHV)RUWKLVUHDVRQWKHHIIHFWVRIU3)0*DQGU3)0*RQ&D&2
QXFOHDWLRQZHUHLQYHVWLJDWHGXWLOL]LQJDTXDQWLWDWLYHSRWHQWLRPHWULFWLWUDWLRQDVVD\ZKLFKLVEDVHGRQLQ
VLWX&D,,LRQVHOHFWLYHSRWHQWLRPHWULFPHDVXUHPHQWVDWFRQVWDQWS+OHYHOV )LJXUH7DEOHV66
6XSSRUWLQJ,QIRUPDWLRQ'XULQJWKHSUHQXFOHDWLRQUHJLPHGLIIHUHQFHVEHWZHHQGHWHFWHGDQGDGGHG
&DLRQVHYLGHQFHWKHELQGLQJRIFDOFLXPLRQVLQGLFDWLQJWKHIRUPDWLRQRI&D&2SUHQXFOHDWLRQFOXVWHUV
31&V7KHVORSHRIWKHSUHQXFOHDWLRQJUDGLHQWLVDPHDVXUHIRUWKHVWDELOL

WLPHOLQH IRU WKHLU IRUPDWLRQ GHQRWHV WKHLU NLQHWLFV $V VKRZQ LQ )LJXUH $ LQ WKH SUHVHQFH RI
U3)0*WKHUHLVVLJQLILFDQWO\IODWWHUSUHQXFOHDWLRQJUDGLHQWLQFRPSDULVRQZLWKWKHUHIHUHQFHWLWUDWLRQ
FXUYH DW S+  VKRZLQJ WKDW U3)0* LQFUHDVHV WKH WKHUPRG\QDPLF VWDELOLW\ RI 31&V DW D SURWHLQ
FRQFHQWUDWLRQRIQ0,QFRQWUDVWU3)0*GRHVQRWVLJQLILFDQWO\DIIHFWWKHVWDELOLW\RI31&V0RVW
LPSRUWDQWO\WKHFKDQJHRISUHQXFOHDWLRQJUDGLHQWLQWKHSURWHLQPL[WXUHVDPSOHLVVLPLODUWRWKDWLQ
U3)0*VDPSOHVXJJHVWLQJWKDWWKHUHLVQRV\QHUJLVWLFHIIHFWRIU3)0*DQGU3)0*RQ31&VWDELOLW\
5DWKHUU3)0*DFWLYLW\SUHGRPLQDWHV,QWKHSUHVHQFHRIU3)0*U3)0*DQGSURWHLQPL[WXUHV
QXFOHDWLRQRIDVROLGZKLFKEHFRPHVDSSDUHQWE\WKHGURSLQIUHHFDOFLXP)LJXUH$DQGLRQSURGXFW
)LJXUH%LVGHOD\HGFRUUHVSRQGLQJWRDUHWDUGLQJIDFWRURIDQGUHVSHFWLYHO\UHODWLYH
WRWKHUHIHUHQFHH[SHULPHQW7DEOHV666XSSRUWLQJ,QIRUPDWLRQ7KLVUHVXOWLQGLFDWHVWKDWWKH
U3)0*U3)0*PL[WXUHDWEHVWLQGXFHVDVOLJKWO\ORQJHUQXFOHDWLRQGHOD\7KHVROXELOLW\RILQLWLDOO\
SUHFLSLWDWHG SKDVH LH WKH WKUHVKROG RI WKH FRQVWDQW LRQ SURGXFW DIWHU QXFOHDWLRQ IRU WKH LQGLYLGXDO
U3)0*SURWHLQVRUSURWHLQPL[WXUHVDUHORZHUWKDQUHIHUHQFHVFHQDULRVXJJHVWLQJWKDWERWKU3)0*
U3)0*DQGWKHSURWHLQPL[WXUHSURPRWHWKHIRUPDWLRQRIOHVVVROXEOHFDOFLXPFDUERQDWHSKDVHV
)LJXUH % QRWH WKDW DW  Q0 SURWHLQ FRQFHQWUDWLRQV QR VLJQLILFDQW HIIHFWV DUH REVHUYHG RQ 31&V
VWDELOLW\QXFOHDWLRQWLPHRUVROXELOLW\RILQLWLDOO\SUHFLSLWDWHGSKDVH7DEOH66XSSRUWLQJ,QIRUPDWLRQ
,Q VXPPDU\ U3)0* VWDELOL]HV 31&V ZKLOH U3)0* GRHV QRW VKRZ DQ\ VLJQLILFDQW LQIOXHQFH RQ
WKHUPRG\QDPLFVWDELOLW\RIWKH31&V,QGLYLGXDOO\ERWKSURWHLQVVOLJKWO\LQKLELWWKHQXFOHDWLRQRI$&&
ZKHUHDVWKHLQLWLDOO\IRUPHGSKDVHVDUHWKHUPRG\QDPLFDOO\PRUHVWDEOHLH OHVVVROXEOH WKDQLQWKH
UHIHUHQFH H[SHULPHQWV 7KXV XQOLNH WKH UHVXOWV REVHUYHG IRU H[LVWLQJ FU\VWDOV DW ODWHU VWDJHV RI WKH
QXFOHDWLRQSURFHVV)LJXUHVWKHHIIHFWVJHQHUDWHGE\WKHSURWHLQPL[WXUHVRQWKHHDUO\VWDJHVRI
QXFOHDWLRQVKRZQRV\QHUJLVWLFWHQGHQFLHVOLNHWKDWZHUHSRUWHGIRU$3U3)0*DQGDUHVLPLODUWR
WKRVHRIU3)0*DORQHLQGLFDWLQJWKDWZLWKLQU3)0*U3)0*FRPSOH[HVLWLVWKHU3)0*SURWHLQ

WKDWODUJHO\PDQLSXODWHVWKHQXFOHDWLRQSURFHVVZLWKPLQLPDOFRQWULEXWLRQVIURPU3)0*7KLVLQGLFDWHV
WKDWWKHVXUIDFHPRGLILFDWLRQVLQGXFHGE\WKHSURWHLQVRQWKHFU\VWDOV)LJXUHLQGHHGPRVWO\GHYHORS
GXULQJFU\VWDOJURZWKUDWKHUWKDQQXFOHDWLRQ
U3)0*U3)0*DVVHPEO\DQGK\GURJHODWLRQSURFHVVHVDUHPRGXODWHGE\U3)0*$VQRWHGLQ
SUHYLRXV LQGLYLGXDO DQG FRPELQDWRULDO QDFUH SURWHLQ VWXGLHV WKHVH SURWHLQV DUH VWURQJ
DJJUHJDWRUVDQGZLOOIRUPK\GURJHOVDWS+ZLWKWKHVWURQJHVWDJJUHJDWLRQSURSHQVLW\REVHUYHGZKHQ 

)LJXUH7KHGHYHORSPHQWRI$IUHH&D,,LRQFRQFHQWUDWLRQDQG%FDOFLXPFDUERQDWHLRQSURGXFWLQSRWHQWLRPHWULF
WLWUDWLRQVLQWKHDEVHQFHDQGSUHVHQFHRIQ0U3)0*SURWHLQVDVLQGLFDWHGLQP0FDUERQDWHEXIIHUDWS+DVD
IXQFWLRQRIWLPH,QHDFKSORWWKHUHIHUHQFHFXUYHUHIHUVWRH[SHULPHQWVFRQGXFWHGLQWKHDEVHQFHRISURWHLQ([SHULPHQWVZHUH
SHUIRUPHGLQGXSOLFDWHQRWVKRZQDQGWKHUHSURGXFLELOLW\ZDVJRRGVHH7DEOHV66,Q$WKHJUD\EDUVKRZQDWWKH
PD[LPXPRI WKH UHIHUHQFHFXUYH LOOXVWUDWHV WKHDYHUDJHQXFOHDWLRQ WLPH FHQWHU WKHPD[LPXPGHYLDWLRQREVHUYHG LQ
LQGLYLGXDOUHIHUHQFHH[SHULPHQWV
&D,,LVSUHVHQW7KLVLVFHUWDLQO\WUXHIRUU3)0*DVGRFXPHQWHGLQSXEOLVKHGVWXGLHVDQGDVVKRZQ
LQ )LJXUH 6 6XSSRUWLQJ ,QIRUPDWLRQ 0$/',72)06 VWXGLHV FRQILUP WKDW U3)0* LV D VWURQJ
DJJUHJDWRUZLWKWKHXQLTXHFDSDELOLW\RIIRUPLQJVWDEOHPXOWLPHUVXQGHUWKHORZS+FRQGLWLRQVRIWKH
PDWUL[PL[WXUHLHGLPHUWULPHUWHWUDPHUHWFVRPHWKLQJZKLFKU3)0*GRHVQRWH[KLELW)LJXUH
67KXVJLYHQWKDWERWKSURWHLQVHTXHQFHVDUHDJJUHJDWLRQSURQH)LJXUHZLWKRQHEHLQJFDSDEOH
RIPXOWLPHULFFRPSOH[DWLRQWKHTXHVWLRQDULVHVDVWRKRZWKHVHWUDLWVPDQLIHVWWKHPVHOYHVZKHQERWK
SURWHLQVDUHSUHVHQWLQDPRODUUDWLR 

 7KHDQVZHUWRWKLVTXHVWLRQEHFRPHVHYLGHQWZKHQZHH[DPLQHWKLVPL[WXUHXVLQJ0$/',
72)06)LJXUHDQGFRPSDUHWKHVHILQGLQJVWRWKRVHREWDLQHGIRUWKHLQGLYLGXDOSURWHLQV)LJXUHV6
66XSSRUWLQJ,QIRUPDWLRQ+HUHZHVHHWKHIRUPDWLRQRIGHWHFWDEOHPXOWLPHUVKRZHYHUWKHP=
YDOXHVGRQRWFRUUHVSRQGWRWKRVHJHQHUDWHGE\U3)0*RUU3)0*DORQH%DVHGXSRQWKHNQRZQP=
YDOXHVIRUERWKSURWHLQVU3)0* 'DU3)0* 'DLWDSSHDUVWKDWWKHVHPXOWLPHUV
DUHLQIDFWKHWHURFRPSOH[HVWKDWDSSUR[LPDWHO\FRUUHVSRQGWRU3)0*U3)0* 
)LJXUH0$/',72)06VSHFWUDRIPRODUUDWLRU3)0*U3)0*0VDPSOHLQĮ&+&$PDWUL[$VVLJQPHQW
RIDGGXFWSHDNVREVHUYHGDQGWKHRUHWLFDOSURWHLQUDWLRVDUHSURYLGHGLQWKHILJXUH 
UDWLRVRIDQG'D7KXVZHKDYHXQFRYHUHGDQLQWHUHVWLQJSKHQRPHQRQFR
DJJUHJDWLRQRFFXUVEHWZHHQU3)0*DQGU3)0*ZLWKDGHILQHGFRPSOH[DWLRQRUDJJUHJDWLRQUDWLRLQ
ZKLFKU3)0*SUHGRPLQDWHV7KUHHWKLQJVVKRXOGEHQRWHG)LUVW0$/',72)06LVTXDOLWDWLYHDQG
FDQQRW GLVFHUQ SURWHLQSURWHLQ DIILQLWLHV DQG WKXV DW WKLV VWDJH ZH FDQQRW FRPPHQW RQ WKH ELQGLQJ
VWUHQJWKVWKDWHDFKSURWHLQPLJKWPDQLIHVWVIRULWVSDUWQHU6HFRQGQRWHWKDWWKHUHPD\EHWKHSRWHQWLDO
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LHKLJKO\YLVFRHODVWLFKHQFHWKHSHDNLQ)LJXUH%DIWHUZKLFKWKHU3)0*GHVRUEV*LYHQ
WKDWU3)0*FRQWDLQVD&D,,UHVSRQVLYHSVHXGR()KDQGGRPDLQLWLVSODXVLEOHWKDWWKLVFKDQJHLQ
DGVRUSWLRQNLQHWLFVLVGXHWRFRQIRUPDWLRQDOFKDQJHVRFFXUULQJLQU3)0*ZKLFKLQWXUQPD\DIIHFW
KRZU3)0*VHOIDJJUHJDWHVDQGRULQWHUDFWVZLWKU3)0*$OWHUQDWLYHO\EDVHGXSRQRXU0$/',
72)06ILQGLQJV)LJXUHFKDUJHVFUHHQLQJRUQHXWUDOL]DWLRQRISURWHLQ$VS*OXFDUER[\ODWHJURXSV
>HLWKHUE\+RU&D,,@PD\DOVREHWKHGULYLQJIRUFHIRUU3)0*±U3)0*LQWHUDFWLRQV 
 
7KHPROHFXODUEDVLVIRUU3)0*±U3)0*LQWHUDFWLRQV%DVHGXSRQWKHIRUHJRLQJZHQRZXQGHUVWDQG
WKDWU3)0*DQGU3)0*DUHVSHFLILFDOO\LQWHUDFWLYH)LJXUHVLQWKHSUHVHQFHRI&D,,8VLQJ
SUHGLFWLYH IROGLQJ ELRLQIRUPDWLFV ',62FOXVW ,17)2/' ZH JHQHUDWHG SXWDWLYH VWUXFWXUHV RI ERWK
SURWHLQVWRDOORZXVWRYLVXDOL]HHDFKVWUXFWXUHDQGGHWHUPLQHUHJLRQVZKLFKPD\DOORZ3)0*±3)0*
WRLQWHUDFW$VVKRZQLQ)LJXUHVDQGERWKSURWHLQVSRVVHVVDFRPELQDWLRQRILQWULQVLFDOO\GLVRUGHUHG
UHJLRQVDQGIROGHGGRPDLQV6SHFLILFDOO\3)0*KDVDVLJQLILFDQWGLVRUGHUHG1WHUPLQDOUHJLRQDQGD
GLVRUGHUHG$'UHJLRQKDWRYHUODSVZLWKWKHSVHXGR()KDQGKHOLFDOGRPDLQORFDWHGDW'(
&WHUPLQDO7KLV()KDQGGRPDLQH[KLELWVKRPRORJ\aWRWKHFU\VWDOVWUXFWXUHVRI7URSRQLQ&
WQF$DQG&DOPRGXOLQOLNHGRPDLQSURWHLQNLQDVHLVRIRUPNKH%FRQILGHQFH3YDOXH 
(JOREDOPRGHOTXDOLW\ VFRUH  ,QWHUHVWLQJO\3)0*SRVVHVVHV VKRUW UHJLRQVRI LQWULQVLF

GLVRUGHU DW WKH &WHUPLQXV OLVW UHVLGXHV DQG D IROGHG KHOLFDOORRS GRPDLQ $* WKDW H[KLELWV
KRPRORJ\aZLWKWKHFU\VWDOVWUXFWXUHVRIWKHFDOSRQLQGRPDLQRIWKH5DV*73DVHDFWLYDWLQJ 
)LJXUH  0XOWLSOHYLHZVRI',62FOXVW ,QW)2/' SUHGLFWHG'PRGHOLQJSUHGLFWHG VWUXFWXUHRI3)0*DQG3)0*
SURWHLQV LQ ULEERQ UHSUHVHQWDWLRQ EDFNERQH RQO\  7KH ()+DQG DQG FDOSRQLQOLNH GRPDLQV DUH HQFLUFOHG DQG GRPDLQ
ERXQGDU\DPLQRDFLGVDUHLGHQWLILHG&RORUGHVLJQDWLRQVRIEDFNERQHUHJLRQVUHG DQLRQLFEOXH FDWLRQLFJUHHQ SRODU
ZKLWH K\GURSKRELF 
 
OLNHSURWHLQVS[$\HDVWDQGL[$KXPDQFRQILGHQFH3YDOXH (JOREDOPRGHOTXDOLW\
VFRUH 7KLVGRPDLQLVQRWDEOHIRULWVGLPHUL]DWLRQLQWHUDFWLRQVZLWKWKH()KDQGGRPDLQRI
&D,,ERXQG FDOPRGXOLQ 7KXV WKLV H[SODLQV ZK\ U3)0* ZLWK DQ DOSKDKHOLFDO FDOSRQLQOLNH

GRPDLQLQWHUDFWVZLWKWKHSVHXGR()KDQGU3)0*)LJXUHSDUWLFXODUO\ZKHQ&D,,LVSUHVHQW
)LJXUH   0RUHRYHU WKH SUHVHQFH RI XQVWDEOH LQWULQVLFDOO\ GLVRUGHUHG UHJLRQV FRXSOHG ZLWK
DJJUHJDWLRQSURQHDP\ORLGOLNHGRPDLQV)LJXUHPD\DOVRHQKDQFHWKHLQWHUDFWLYHQHVVRIU3)0*
DQG U3)0* DQG SURPRWH WKH IRUPDWLRQ RI KLJKHURUGHUHG SURWHLQ FRPSOH[HV )LJXUH  )LJXUH 6
6XSSRUWLQJ,QIRUPDWLRQOHDGLQJWRWKHFUHDWLRQRIK\GURJHOSDUWLFOHV)LJXUHVDVQRWHGIRURWKHU
GLVRUGHUHGDJJUHJDWLRQSURQHQDFUHSURWHLQV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 7KLVUHSRUW IROORZVXSIURPRXULQLWLDOQDFUHSURWHLQVWXG\ZLWKGLIIHUHQWSURWHRPLFRULJLQV
$3LQWUDFU\VWDOOLQH3DFLILF5HG$EDORQH+DOLRWLVUXIHVFHQVDQGU3)0*SHDUODVVRFLDWHG-DSDQHVH
SHDUOR\VWHU3LQFWDGDIXFDWD7KHVHXQUHODWHGSURWHLQVH[KLELWHGDQXQXVXDOXQH[SHFWHGV\QHUJLVWLF
HIIHFWDWPRODUUDWLRRQERWKWKHHDUO\DQGODWHUVWDJHVRIFDOFLXPFDUERQDWHQXFOHDWLRQDVZHOODVWKH
DJJUHJDWLRQK\GURJHODWLRQ SURFHVV   ,Q RXU SUHVHQW VWXG\ ZH IRFXV RQ D GLIIHUHQW SDLU 3)0* DQG
3)0* ZKLFK DUH FRPHPEHUV RI WKH VDPH SHDUO 3)0* SURWHRPH LQ 3 IXFDWD +HUH ZH
DVVHVVHGKRZHDFKLQGLYLGXDOSURWHLQDQGWKHPRODUUDWLRDIIHFWFDOFLXPFDUERQDWHQXFOHDWLRQ)LJXUHV
DQGSURWHLQK\GURJHODWLRQ)LJXUHV7RVRPHH[WHQWWKHUHVXOWVREWDLQHGLQWKHSUHVHQWVWXG\
PLUURUWKRVHREWDLQHGLQWKH$3U3)0*VWXG\QDPHO\WKDWWKHU3)0*U3)0*VDPSOH
H[KLELWV\QHUJLVWLFHIIHFWVRQODWHUVWDJHVRIFDOFLXPFDUERQDWHFU\VWDOJURZWK)LJXUHZKHUHZHQRWH
RYHUODSSLQJPRUSKRORJLFDOU3)0*DQGGLUHFWLRQDOJURZWKU3)0*FKDQJHVLQFDOFLWH)XUWKHUZH
QRWHWKDWLQERWKVWXGLHVWKHSURWHLQPL[WXUHVDOVRFUHDWHLQWUDFU\VWDOOLQHQDQRSRURVLWLHVZLWKLQWKHVH
VXUIDFHPRGLILHG FU\VWDOV )LJXUH  3UHVXPDEO\ ERWK WKH VXUIDFH DQG VXEVXUIDFH PRGLILFDWLRQV WR
WKHVHFU\VWDOVDUHGXHWRWKHGHSRVLWLRQDQGPLQHUDOHQJXOIPHQWRIK\EULGK\GURJHOSDUWLFOHVFUHDWHGE\

WKHSURWHLQPL[WXUHV)LJXUHVDQGWKHGLPHQVLRQVRIWKHVHK\GURJHOVDUH&D,,GHSHQGHQWDVZH
QRWHGLQHDUOLHU$3U3)0*VWXGLHV
 +RZHYHURWKHUDVSHFWVRIWKHU3)0*U3)0*QXFOHDWLRQDQGDJJUHJDWLRQSURFHVVHVDUH
TXLWHGLIIHUHQWIURPWKRVHUHSRUWHGIRU$3U3)0*DQGRXUGDWDVXJJHVWVWKDWWKHUHH[LVWVDVSHFLDO
PROHFXODU DQG IXQFWLRQDO UHODWLRQVKLS EHWZHHQ WKH SHDUO SURWHRPLF U3)0* DQG U3)0* PHPEHUV
:LWKLQWKHU3)0*U3)0*PL[WXUHZHGHWHFWHGFRDJJUHJDWHVWKDWSRVVHVVHGVSHFLILFPROHFXODU
FRPELQDWLRQV U3)0*  U3)0*     DQG )LJXUH   7KHVH FRPELQDWLRQV IROORZ WKH
UHODWLRQVKLSU3)0*! U3)0*6LQFHU3)0*LVFDSDEOHRIGHILQHGPXOWLPHULFDVVHPEO\)LJXUH
6EXW U3)0*LVQRW)LJXUH6ZHFRQFOXGH WKDW U3)0*LQFRUSRUDWHVU3)0*PROHFXOHV LQWR
PXOWLPHULFFRDVVHPEOLHV 7KLVILQGLQJLVHFKRHGLQWKHIRUPDWLRQRIK\GURJHOVJHQHUDWHGE\WKH
U3)0*U3)0*PL[WXUHZKHUHWKHK\GURJHOSDUWLFOHVGRQRWLQFUHDVHLQRYHUDOOGLPHQVLRQDVZH
ZLWQHVVHGLQWKH$3U3)0*VWXG\5DWKHUWKHUHDSSHDUVWREHDOLPLWDWLRQLPSRVHGE\U3)0*
XSRQK\EULGK\GURJHOSDUWLFOHDQGILOPGLPHQVLRQV)LJXUHVLQWKHSUHVHQFHDQGDEVHQFHRI&D,,
)XQFWLRQDOO\DOWKRXJKWKHVHK\EULG3)0*FRPSOH[HVH[KLELWV\QHUJLVWLFHIIHFWVRQWKHODWHUVWDJHVRI
QXFOHDWLRQ)LJXUHVWKH\GRQRWH[KLELWV\QHUJLVPGXULQJWKHHDUOLHUVWDJHVRIQXFOHDWLRQWKDWLQYROYH
31&DQG$&& IRUPDWLRQ )LJXUH6XSSRUWLQJ ,QIRUPDWLRQ7DEOHV66 5DWKHU LW DSSHDUV WKDW
ZLWKLQWKHU3)0*U3)0*FRPSOH[HVLWLVWKHU3)0*SURWHLQWKDWODUJHO\PDQLSXODWHVWKHQRQ
FODVVLFDO QXFOHDWLRQ SURFHVV ZLWK U3)0* RIIHULQJ PLQLPDO FRQWULEXWLRQV  7KXV XQOLNH WKH KLJKO\
FRRSHUDWLYHUHODWLRQVKLSEHWZHHQ$3DQGU3)0*U3)0*DQGU3)0*DUHIXQFWLRQDOO\V\QHUJLVWLF
RQO\ZLWKLQDVSHFLILFVFHQDULRDQGWKHFRDJJUHJDWLRQDQGK\GURJHODWLRQSURFHVVHVDUHVSHFLILFLQVFRSH 
 2XUVWXGLHVDOVRSURYLGHLQIRUPDWLRQUHJDUGLQJWKHQRQFRYDOHQWLQWHUDFWLRQVEHWZHHQU3)0*
DQG U3)0* )LJXUH  :H NQRZ WKDW U3)0* FRQWDLQV D FDOSRQLQOLNH IROGHG GRPDLQ WKDW LV
LQWHUDFWLYHZLWK()KDQGGRPDLQVVXFKDVWKHW\SHIRXQGLQU3)0*)LJXUH$WWKLVSRLQWLQ

WLPHZHGRQRWNQRZZKLFK UHVLGXHVSHFLILFGRFNLQJ LQWHUDFWLRQVRFFXU EHWZHHQ WKHVH WZRSURWHLQV
+RZHYHUZHGRKDYH FOXHV DV WRZKDW W\SHVRI DPLQRDFLG UHVLGXHVPD\ EH LQYROYHG LQ U3)0* ±
U3)0*ELQGLQJ)RUH[DPSOHXQGHUORZS+FRQGLWLRQVZKLFKZRXOGIRVWHU$VSDQG*OXVLGHFKDLQ
FDUER[\ODWHFKDUJHQHXWUDOL]DWLRQVSHFLILFFRPSOH[DWLRQUDWLRVRIU3)0*DQGU3)0*IRUP)LJXUH
)XUWKHULQWKHDEVHQFHRI&D,,DWS+ERWKSURWHLQVLQWHUDFWZLWKRQHDQRWKHUEXWDUHHDVLO\
GLVSODFHGZLWKVLPSOHZDVKLQJWHFKQLTXHV)LJXUH$:HFRQFOXGHWKDWWKHQRQFRYDOHQWLQWHUDFWLRQV
EHWZHHQERWKSURWHLQVFDQFKDQJHEDVHGXSRQVROXWLRQFRQGLWLRQVDQGPD\LQYROYH$VS*OXUHVLGXHV
7KLV EHFRPHV HYHQ PRUH HYLGHQW RQFH ZH LQWURGXFH &D,, )LJXUH % ZKHUH ZH ILQG WKDW &D,,
PHGLDWHVWKHLQWHUPROHFXODULQWHUDFWLRQVEHWZHHQU3)0*DQGU3)0*DQGLQWHQVLILHVWKHELQGLQJRI
WKHVHWZRSURWHLQVEXWVORZVWKHRYHUDOOELQGLQJNLQHWLFV8QGHUWKHVHFRQGLWLRQVDQXPEHURISRWHQWLDO
VFHQDULRVPD\H[SODLQWKLVELQGLQJHIIHFWVXFKDVQRQVSHFLILF&D,,LQGXFHGFKDUJHQHXWUDOL]DWLRQRI
SURWHLQ$VS*OXFDUER[\ODWHJURXSVRU&D,,FRRUGLQDWLRQDW$VS*OXUHVLGXHVZLWKFRQFRPLWDQWSURWHLQ
FRQIRUPDWLRQDOFKDQJHLHWKH()KDQGGRPDLQRIU3)0*ELQGLQJWRWKHFDOSRQLQGRPDLQRIU3)0*
)LJXUH $GGLWLRQDO VWXGLHV ZLOO EH UHTXLUHG WR ILUPO\ HVWDEOLVK WKH QRQFRYDOHQW LQWHUDFWLRQV
VSHFLILF GRPDLQ DVVRFLDWLRQV DQG DIILQLWLHV WKDW GULYH U3)0* ± U3)0* LQWHUDFWLRQV DQG GHILQH
FRPSOH[DWLRQUDWLRV 
 7KLVQRZ OHDGVXV WR VRPH LQWHUHVWLQJK\SRWKHVHV UHJDUGLQJ WKH LQ YLWUR UHODWLRQVKLSEHWZHHQ
U3)0*DQGU3)0*DQGSRWHQWLDOO\SURYLGHLQVLJKWVLQWRWKH3IXFDWD3)0*SURWHRPHLWVHOI:H
EHOLHYHWKDWWKHVSHFLILFFRDJJUHJDWLRQRIU3)0*ZLWKU3)0*)LJXUHUHJXODWHVWKHGLPHQVLRQV
)LJXUHV  DQG LQWHUQDO VWUXFWXUH )LJXUH  RI WKH K\EULG K\GURJHOV ZLWK U3)0* DFWLQJ DV D
³JDWHNHHSHU´ RI RYHUDOO K\GURJHODWLRQ7KHVH LQWHUPROHFXODU LQWHUDFWLRQV ZRXOG EH LQWHQVLILHG LQ WKH
SUHVHQFHRI&D,,)LJXUHVDQGZRXOGLQYROYHD&D,,LQGXFHGFRQIRUPDWLRQDOHYHQWLQWKHSVHXGR
()KDQGGRPDLQRIWKHU3)0*SURWHLQ)LJXUHDQGVXEVHTXHQWLQWHUDFWLRQZLWKWKHFDOSRQLQOLNH

GRPDLQRIU3)0*:LWKUHJDUGWRWKHHDUO\VWDJHVRIQRQFODVVLFDOQXFOHDWLRQJLYHQWKHIXQFWLRQDO
DFWLYLW\ UHODWLRQVKLS U3)0*  U3)0* )LJXUH  7DEOHV 6 6 6XSSRUWLQJ ,QIRUPDWLRQ WKH
K\GURJHODWRU ³JDWHNHHSHU´ U3)0* FRQWULEXWHV PLQLPDOO\ WR WKLV SURFHVV ZLWK U3)0* IXQFWLRQDO
DFWLYLWLHVEHLQJODUJHO\PDQLIHVWHGLQWKHK\EULGFRPSOH[HV%XWWKLVLVQRWWKHFDVHIRUODWHUVWDJHVRI
WKHQXFOHDWLRQSURFHVV)LJXUHVZKHUHWKHIXQFWLRQDODFWLYLWLHVRIERWKSURWHLQVDSSHDU UHODWLYHO\
EDODQFHGDQGDVDUHVXOWERWKSURWHLQVZLWKLQWKHK\EULGK\GURJHOVV\QHUJLVWLFDOO\PRGLI\ERWKWKHVXUIDFH
DQGWKHVXEVXUIDFHUHJLRQVRIFDOFLWHFU\VWDOV7KXVZHPXVWFRQFOXGHWKDWE\FRPELQLQJWZRSURWHLQV
ZLWKGLIIHUHQWIXQFWLRQDOLWLHVLQDVSHFLILFPROHFXODUUDWLRLQYLWURWKHUHVXOWLQJK\GURJHOVDUHUHVWULFWHG
LQ VL]HDQG LQWHUQDO VWUXFWXUHDQGVHOHFWLYHO\PDQLIHVW FHUWDLQ IXQFWLRQDO FKDUDFWHULVWLFV LQGLYLGXDORU
V\QHUJLVWLFGXULQJGLIIHUHQWWLPHSRLQWVHDUO\)LJXUHODWH)LJXUHVLQWKHPLQHUDOL]DWLRQSURFHVV
$OWKRXJK ZH GR QRW NQRZ WKH WUXH PROHFXODU UDWLR RU WHPSRUDO H[SUHVVLRQ RI 3)0* DQG 3)*0
H[SUHVVHGLQVLWXZLWKLQWKHSHDUOR\VWHUIURPRXUH[SHULPHQWVZHFDQLQIHUWKDWLIERWKSURWHLQV
ZHUH FRH[SUHVVHG VLPXOWDQHRXVO\ RU FRH[LVW DW D FRPPRQ WLPHSRLQW GXULQJ SHDUO IRUPDWLRQ WKHQ
3)0*3)0*DQGSRWHQWLDOO\RWKHU3)0*SURWHLQVZRXOGFRPSOH[WRJHWKHULQVSHFLILFUDWLRVWRIRUP
DK\EULGK\GURJHOSKDVH)LJXUHV,QWXUQWKLVK\EULGK\GURJHOSKDVHFRXOGVHOHFWLYHO\UHJXODWH
WKH HDUO\ )LJXUH  DQG ODWHU )LJXUH  VWDJHV RI FDOFLWH DQG DUDJRQLWH QXFOHDWLRQ OHDGLQJ XS WR WKH
IRUPDWLRQRIWKHFRPSRVLWHSHDUOWKDWSRVVHVVHVLQWHUQDOQDQRSRURVLWLHVRUSURWHLQK\GURJHOLQFOXVLRQV
)LJXUHWKDWPRGXODWHWKHIUDFWXUHUHVLVWDQFHVWUHQJWKDQGDSSHDUDQFHRIWKHSHDUOLWVHOI:HLQWHQG
WRIROORZXSRQWKHVHK\SRWKHVHVZLWKIXUWKHUH[SHULPHQWDWLRQLQYROYLQJGLIIHUHQWPHPEHUVRIWKH3)0*
IDPLO\XVLQJKLJKWKURXJKSXWPHWKRGRORJLHV 
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6XSSRUWLQJ,QIRUPDWLRQ3ULPDU\VHTXHQFHRIEDFWHULDOUHFRPELQDQWU3)0*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